The cationic porphyrin TMPyP4 down-regulates c-MYC and human telomerase reverse transcriptase expression and inhibits tumor growth in vivo.
Cationic porphyrins are being studied as possible anticancer agents because of their ability to bind to and stabilize DNA guanine quadruplexes (G-quadruplexes). We have shown previously that the cationic porphyrin TMPyP4 is able to bind to and stabilize G-quadruplexes in human telomere sequences, resulting in inhibition of telomerase activity. To better understand the mechanism of action behind telomerase inhibition by TMPyP4, we performed a cDNA microarray analysis on cells treated with TMPyP4 and TMPyP2, a positional isomer of TMPyP4 that has low affinity for G-quadruplexes. Analysis of time course data from the microarray experiments revealed that TMPyP4 and TMPyP2 treatment altered the expression of several gene clusters. We found that c-MYC, an oncogene nearly ubiquitous in human tumors that bears the potential in its promoter to form a G-quadruplex, was among the genes specifically down-regulated by TMPyP4, but not by TMPyP2. The hTERT gene, which encodes the catalytic subunit of telomerase, is transcriptionally regulated by c-MYC, and we have found that TMPyP4 also causes a decrease in human telomerase reverse transcriptase transcripts, suggesting two possible mechanisms for the effect of TMPyP4 on telomerase activity. We also show that TMPyP4, but not TMPyP2, is able to prolong survival and decrease tumor growth rates in two xenograft tumor models. We believe that, because of the actions of TMPyP4 in decreasing both c-MYC protein levels and telomerase activity, as well as its anticancer effects in vivo, it is a worthwhile agent to pursue and develop further.